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The alkaloid mescaline (Ia), the principal active component of . : [
_" the cactus Peyotl (Lol, hophoru willi,msii), is one of the oldest, t
t. f •
;- smu_lesl, and best studied of all the knowu psvchotomimclic chem-
: ic_,Is. Its close resemblance to the natural nettrotransmitter nor- _ I

:'1
cpinel_hvhle (1I) has suggested that the mechanism of function of

these two materials may 1,;,re some poinls in common in their ..,_ !
!t

: action upon the human nervous syslem. A chemical of inter-

_. • mcdiale struclure, 3,4-dimethoxyphenethylamine (D3Ii_EA, 1 b),

lacks one of mcthoxyl grot, ps of mescaline. Inl_erest in his base was [
- kindled by the ol,servation of its presence in'the urine of schizo- '! :" _ ' $t

:, _ phren/c" patients, but not in that of normal _ttbjects (FriedJ_o[[
t

e :;_ and l'atz ll'itd,'le [6]. This chemical is most l)roh:d_ly • not an endo-

genous lJsychotogcn, for evaluation of it in hum:u: sul,ject.s 1,y i
' llollistcr and l"riedho[[ {8] and Shulcj[t_ et al. [1GJ revealed z_cithcr

_ I_sychotropic nor syn_p:dhomimetie properties.
J.

/ o}I
CHaO 1t0 _!

In B = OCH a II • ,- .

_, :: t,u = n i ',
" _ i

: The addilion of g.Illa-methyl group to the side chain (to provide ? {
' 7. ;
• -', slructt,re .'malogotts te amphetamine} has been shown in a ; :.

?

:, number of experiments to influence both qualitatively :tnd quan- .' _, ;
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'_i lit,..,vcly the psychotropic properties observed. The a-methyl

i _4i homolog of mescaline is TMA (Ilia)" it displays psychotomimetic_:i "

• "., .' properties much like those of mescaline but is approximately ,
"-" twice as potent (Peret: el al. [12]; Shulyin el al. [115]). The anal-

-!; ogous tv,'o-methoxy counterpart (III b) has been repor!ed to have
: produced 'mescaline-like' effects at levels of I0 ,,' ",,mr.,, l,_ in one of

))."i two psychiatric patients (Fairchild [4]). Iuvestigations by Alles
• _ _ (Frffrchild [5]) ,at a lower level of 1.4 rag/k,_, showed only minor

-:" ::. autonomic changes and no subjective phenonmna or perceptual
-: • ' alterations.
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:.c- -," . Ilia R = OCHa IVa I_ _ OClI_-. _7.

-7_ _" , b ll_ H b R= II •
•. "_i

" i'_ The replacement of two vicinal methoxyl groups_L{\ ,_a methyl- -.
: _ enedio::yring reasonably followed from the frequent coneomilancy "

•" of the_e systems in the plant world. The methylenedioxy analog ":"
.-.... of T,\IA (i.e., MMDA, IV:,) was shown to elicit a svndronm com- .-

" .... " parable to mescaline in the production o1_imagery (,_h,19[d [1:t]). .'..

• ' but different in the absence of depersonalizalion or of perceptual
..... .'' distortions. It has been .,,hown 1o be useful in the facilitation ._i.

: of certain psychotherai_eutie procedures (:\',r,njo [11]). The two- :.

oxygen almlog, 3,,t-melhylenedioxyatmlflwtamin e (31DA, IVbj

would, o_ the basis of tl'e above analogies, be expected bolh to

lack the i)otency by weight of its three-oxygen counterpart, and

not to evoke as intense a psychotomimetlc response. I. bio- "_

chemical (Mrmn and Quaslel [I0])rind ph:u'macological (G.,m cl

, ol. [7]; l, eninvton et ul. [2]; Alles [1]) studies in v:trious :mhnnl :

:- i species, MDA has been compared with :tmlJhelamine. At high dose -
_ . levela in cals, effects were observed that suggested psychoto- {i

{. mimeticproperties. :

' " • Onh" three reports ave available that refer to the investigation '
"7

':.. of MDA in human subject_. One has described the production of _:-
- increased rigidity throt,gh tm unspecified dosage in one case of

" ). Parkinson's disease (Lonlctn et cd. [9]). A study was m:ttle of the
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) Evalu'dion of 8,. thylenedioxy:sml)hetamine (.MDA) ... :h,_ .
• .

: ievo-lsomer of MDA as an anorexigenic agent (Cook and Fellows -

[3]), and it w:ts noted ill clinical trials with obese patients that •

._ levels u 1) to 120 mg/d-ly produced unpleasant CNS effecls (Shulgin
i

[15]). The reporl of Alles [I] is tl_c first study in which an altetnp!

at subjeclive evaluation of psychotropic properties was made.

Ilere direct comparisons of MDA were made wilh amphetamine al

oral levels between 60 and 120 rag. The threshold for a 'real sub- ' ?"

jeetive central effect' was about 60 mg total close, although there -_

was neilher the chanoe of mood nor the sleeplessness that was i:
' found characteristic for some one-fourlh this amount of am .... "

phctamine. At higher levels (maximum 126 rag) there were ob_"_

scrved distinct visual and related sensory changes (peripheral I : ;

..'r.,, field changes and possibly auditory hvperacuity), although there ; . .!
, . '_vcrc no color or hallucinogenic effects, nnd only minor autonomic ...
..: symptoms. - ,: :

These prelhnhmry studiessuggestedthatthiscompound had

a potentialfor producing changes in affccfivcmood and mild de- -.:

:' pcrsonalization; i.e., a l)sychotropic effect free of the visual and =" _:

:mditory distortions which re_ularl'_" occur with other hallucino- : -

gens. An cvahmtion of this material in a 'selection of normal

" human volunteers is the subject of this report: .- }

_.. 31elhod
o. .:,

1.
:., MI)A was administered orally, -_ lira hydrochloride salt, to eight vohmlcc,., _
e. who had on pt'cvioas occasions cxperie;.ccd the cffecls of L.SD utJdcr comlitio|J_

coral)arable to those in the l)resent.cxl_riment. II was explained to Ihem Ih,al ._
) MDA might well lm_,e the effect'* c_f a hallucinogen, and that records ",vuuhl .:

o ,: bc made of their subjective experiences aml of Iheir commcats upon how thi_ !

tl ._.i" experience compared to Ihat._under LSD. All of the subjects were intcr,iewcd "I'I
," on their life histories and on their iateresl in experimentation with l)_vclm-

_. Iomimelic eoalpotlllds. Close observatio:l was m:fintaincd during Ihe complcle It" i' time of the drtJg's cffect, and thus n svmlmthetic audience was available if a

:. _ubject wanted to discuss l)ersonat or symptomatic problems; otherwise the . ._
,t' _./ exl,erimenlal situation was left largely unstructured. There were six MI)A - :_

_. 9 sessions in all: four of these i||volved one person only, the olher hoe were with ,

_ married cotaplcs. At one poilll or anotl:er in all ses,,ions Ihe vohlllledrs were
i_- asked to look at objects, at their l;ands, at a mirror and at olher people in •
_ order to detect perceptual distortions. "li_ey v,'cre also asked to clause their eycs !
:7 and atlend to possible imzlgery and to report their ongoing feelings and l)ody ' ' 'i

of " 1
,,_ sensations. For the rest of the time, ti_e)" were encouraged 1o relax, to be at case,

at' " ,_n,l1o spend the time as Ihey wished. " ' ':
?" [
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....,,,.r+.++,,.,,c,+,+.
involving one of the couples, each received 40 rag, and t, ne partner wns given
an additional 40 mg after the first hour.

_ "-..'r',¢..._i" . :

-'..dr:'_:;--. In spite of the expeclafion that .MDA would be n hallucinogen, :?::,_.¢./

....--_ ._, none of the subjects reported hallucinations, perceptual distor-

:¢¢ ...;:. lions, or eye-closed imagery within the dosages cnqfloyed. Yet a '

":_::,,r-_:"" ; similarity was l)ointed out by all participants bet``veen MDA and "

""+-.... their previous experience with LSD. It ,,v.'ts slated that both drugs-e. r,..,, - ¢.= .

i:_I"_':": had brought about an intensification of feelings, a facilitation of•" "_:.F_" - ' "------.- .......... :"

+-_ ._- . self-insight, a heightened empathy or aesthetic enjoyment at some

.'._._.:,_:L . point during the intoxication. The effects of MDA were noted by

;---;r;_ .i ' all subjects between 40 and 60 minutes :filer in._estion. The sub-

-,.-.-._b_'_'_"=:_i":" jective effect of the drug reached ils peak wit!fin thirty minutes
" ":>."Z-'.' of lhe beginning of symptoms, and laslcd for al_proxiumlely eight

.-,._.-:.:.-_-t,.., hours. These symptoms were clearly and unequivoc:dlv recogp.izcd

..,-+ "..;' by the subjects on thc basis of their prcviou_, experiences v,'itI_

i.;-.'.-> similar drugs. The only conspicuous physical s'¢',nptom ,,,,'as

"_-'_)i!i: moderate mvdriasis, and this was constant.

-,,.,:.+":'" : " Of the four singld-subjects, one spent much time writing on _: ;+_,>-,,. ..
: +'-,,,.-:"". certain aspects of his life historv, which he now wm_ted-'to under- )

. ,"_i.'_ stand better. Each of the remaiuing three interacted very :,ctivtdv :
"-'+'+::"_ within his experimental situation, and reported wa;'es of euphori:_
,-./,-.: and of depression or guilt throughout his sessim_. In cithcr state

"; "7C: ;+ most of their concern was with their own life a::d I;vrsonality. "

..'!.?i For both of lhc married couples the session wa., a fruitful one

,-- ?. in terms of achieving better comnaunications a::d mutnal aCCcl)t.

..!{i- ance, and much time was spent in the discussio::s of common dif- "-
"", . " ficulties. For seven of tim eight subjects, music was l)erceived witi:

' 'three-dimensionality' as is often reported with the h:dlucinogcn,+.

':i',;' ; " There was amnesia for some cpisodc_ in tl;c sessions of both • tr
"-,...' married women. This is remarl;able in that .'..either o1" them i_ -

--_,;_Z" aware of amnesia in other circttmstances (inc!uding three LSD •

• .:, sessions); they appear to be healthy l)sycholog'catly and for one

.L-:_'-':i-/" of them the MDA intoxicatioa must be hcld as beh_g subjectively
?.." _ slight, with a total dose of only 40 rag. The an.nesla appe:_red Io
:z"::'7+" be temporary, however; a few days htter, most c" tl.c session could

•"-" '-:= be recalled with the assistance of the ttierapist.,+p .. •

•":+:,,:::.. ,
-., .. - .

__,_%;'_ ;'+-"_'_ _-----==-_-_-_-=::_-_-..---_.,_, _, 5"-------'_----
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Evaluation of .Melhylenedioxyanq)helanfine {3II)A)... 3 '"-"

m. " lSiscussio.
en

On the whole, judging from tile previous reports and from the

: results of the studies here, the effects of MDA appear to bE s.i

: gctleris: it affects the feelings in a way which is comparable to that "" ..

; observed with hallucinogel_s, but it does not hring about the per-

en, : ceptual phenomena, depersonalization, or disturbances of thought .:_

or- '- which characterize those substances. Further, there is little evi-

,t a dence of the peril)heral sympathomimetic effects of ampht, t:uuine. :

::tl r, It is suggcsled therefore that this compound l:'tay bE of value in -
i

ttgs the facilitation of psychotlaErapy, by virtue of its ability to En-

of ! h:mce access !o feelings .and emotions without the distractions of

3me :_ sensory di_,,tortiolx. In instances of such usagE, attc;_tion must bc

I by " " directed to the occasional possibility of amnesi:_, and constant

s,_b- :: attendance dttring psychotherapy is advised.
LI.Itc.'i _-, " "

,ight _:

fized 2 Summar U
with : : ....

•_',';IS " Considcratitm of slructurc-ttclivil.v relationst:ips of l;nov,-n Lalhlcinugcns
i suggested lhat 3,4-naelhvlenedioxvan_phclanfine (_:I)A} mi;4ht prc;luce psycho-

Ig ()ll ,.:" tomimetic effects in humans. In a series of trials in eight subjects, doses of
150 tng of MI)A l)rothleed none of the perceptualnlleraliolls or the dCl)ersonali- ._ "-. _

l'lt]CF" .::
' _ation which had been anticipated, but it did cause hcighlencd affect, emotional

- _. eml_atlq,' anti access In feelings which suggested that 311)A m:',y bc a useful ilrtlg
,hor_:t z. if utilized as an odjunct 1o psvcholherapv.
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